Molecular and clinical aspects of mitochondrial diabetes mellitus.
This review provides a compact overview on the contribution of mutations in mtDNA to the pathogenesis of diabetes mellitus, with emphasis on the A3243G mutation in the tRNA(Leu, UUR) gene. This mutation associates in most individuals with maternally inherited diabetes and deafness (MIDD) whereas in some other carriers the MELAS syndrome or a progressive kidney failure is seen. Possible pathogenic mechanisms are discussed especially the question why particular mutations in mtDNA associate with distinct clinical entities. Mutations in mtDNA can affect the ATP production, thereby leading to particular clinical phenotypes such as muscle weakness. On the other hand mtDNA mutations may also alter the intracellular concentration of mitochondrial metabolites which can act as signalling molecules, such as Ca or glutamate. This situation may contribute to the development of particular phenotypes that are associated with distinct mtDNA mutations.